In this paper we discuss a two different products production inventory system where the production has the impact of seasonal demand and sales. We consider the following model in which the production and sales of k pairs of two different products are studied subject to seasonal requirements. The production of the two different products is done alternately. The production times of the products have general distribution and the season is exponential with SCBZ property. The demand season has with SCBZ property. It occurs with rate α and α changes to Mathematics Subject Classification: 30C45, 30C80
Introduction
Several researchers studied single commodity inventory systems of (s, S) type. We use a new concept of which has been introduced as Setting the Clock Back to Zero (SCBZ) by Raja Rao [8] and studied by K. Usha, Eswariprem and Ramanarayanan []10 to Time to Vital Organs Failure of Gestational Diabetic Person. S. Murthy and Ramanarayanan [4] studied one ordering and two ordering levels inventory system with SCBZ property. Arrow, Karlin and Scart [1] first analysed such inventory system. Bulk demand models were treated by Ramanarayanan and Jacob [9] . Murthy and Ramanarayanan [4, 5, 6, 7] considered several (s, S) inventory system. Wu and Liang-yuh ouyang []11 studied (Q, R, L) inventory model with defective items. Bhattacharya S.K., R.Biswas, M.M.Ghosh, P. Banerjee []2 A study of risk factors of diabetes mellitus. Daniel.J.K., and Ramanarayanan. R []3 An (S, s) inventory system with rest periods to the server.
In real life inventory models different types of pairs of products are produced for sales by the companies. For example drug manufacturing companies produce antibiotic and vitamin tablets. Oil refining companies produce fuel oil like petrol and engine oil to reduce friction and auto mobile companies produce engine and body of vehicles. In textiles there is demand for shirting cloth and pant cloth, inner garments and outer garments and so on. In this paper we study inventory systems and their related inventory subject to seasonal demands. The demand season starts in an exponential time with parameter α. If it does not start with in an exponential time with rate c, the rate α changes to β. In section 1 the double Laplace Stieltjes Transform of production of k pairs with seasonal threshold and sales is presented. The expected production time and expected sale time are obtained. In section 2 Numerical examples are presented. (ii) The season for the products starts in a random time with exponential distribution whose parameter is α. If the season does not start before the end of a random time with exponential distribution with parameter c, then the parameter α changes to β.
(iii) Sales time starts when k number of pairs of products are produced or when the demand season starts.
(iv) The products are sold in pairs and the selling time of a pair is random variable with Cdf R(y) and the selling time of product A is R A (y).
We note that the probability of n number of pairs produced in (0, t)
When the n-th pair is produced at time x < t during t − x there are two possibilities. After the n-th pair production, (i) The production for product A is over but for B is not over or
(ii) The production for product A is also not over.
Their respective probabilities are given below. We note that the probability of n number of pairs and one production of A is over before t
= P [(n+1) number of A products and n number of B products are produced
Here g n (x) is the pdf of
The probability of n number of pairs in (0, t) and the production of A is not completed before t is
Since the selling time starts when k pairs are produced or when the season starts, we note that the time to start sales T = Min(Time to produce k pairs, the time at which the season starts) The occurrence of season is exponential with SCBZ property. It occurs with rate α and α changes to β in an exponential time with parameter c. Let the probability density function of season starting time be h(y). Considering the truncation point T 0 in which the parameter changes
Noting the truncation point T 0 itself is a random variable with pdf ce
The first term of the right side of (3) is the part of the pdf that the time to produce k number of pairs is t and the season has not started up to time t. The second term is the part of the pdf that the season starts at time t, the time to produce i number of A & B pairs is x, the (i + 1) th A product is produced at time x + u and the production of the (i + 1) th B product is not over during t − x − u for 0 ≤ i ≤ k − 1. The third term is the part of the pdf that the season starts at time t, the time to produce i number of A & B pairs is x and the (i + 1)
th A product is not over during t − x.
This gives the joint pdf of time to start sales T and total sales time of products R as follows.
The double Laplace transform of the pdf is given by
The Laplace transform of T is
On differentiation of equation (6) 
Similarly we note ∂ ∂η f * T,R (0, 0) = −E(R) and we obtain
In the above case we have fixed k as a constant and we have considered sales for the system when it completes the production of k pairs. As a most general case we may treat k as a random variable taking positive integral values such that p(k = i) = p i > 0, i > 0 and Σp i = 1
We now consider the special case in which X & Y are exponential random variables with parameters a and b respecively which gives
Using (7), (8) , & (9) we find E(T ) & E(R), when X & Y are exponentials with parameters a & b as follows.
and
Numerical Example
To illustrate the applications of the above result we fix a = 1, b = 2, c = 3, α = 0.2, β = 0.4 and vary k we obtain E(T ), E(R) in the following When k is a random variable with P (k = i) = p i ≥ 0, i ≥ 1 and (10) and (11) we get
β
We obtain E(T ) = p 2(a + b + α + c) (ab + 2(α + c)(a + b + α + c)) + 2(a + b + β) ab + 2β(a + b + β)
E(R) = 2a(bE(R 1 ) + (c + α)E(R A )) (ab + 2(α + c)(a + b + α + c)) + q 2a(bE(R 1 ) + βE(R A )) (ab + 2β(a + b + β)
To illustrate the applications of the above result we give different values for a, b, c and we obtain E(T ), E(R) in the following table. Since we consider k as a random variable, we cannot vary it as in the previous example. We vary α and β and draw the bar diagram. 
